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The enzymes pepsin and trypsin do not attack living cells, nor most native 
proteins.  Ficin, however, kills and digests living Ascaris in vitro  (Robbins, 
1930,  1935) and papain probably hydrolyzes both native and denatured pro- 
teins (Lineweaver and Hoover, 1941).  The writer suggested (Northrop, 1926) 
that the failure of pepsin and trypsin to digest living ceils was due to the fact 
that the enzymes could not pass the cell membrane.  The present experiments 
were undertaken to see whether ficin and papain did attack living cells and, if 
so, whether these enzymes were taken up by living cells.  The organisms were 
not killed nor digested, however, by either papain or ficin, so that these enzymes 
do not attack living cells in general.  The effect of ficin on Ascaris appears, 
therefore, to  be a  special  case.  Evidently the enzyme does not attack the 
gastrointestinal tract as otherwise it could not be used as an antiheiminthic. 
EXPERr~FENTAL 
Tadpoles  and fertilized Arbc~ia  eggs were placed in  solutions  1 of papain, 
ficin, and trypsin of approximately the same proteolytic activity as measured 
by the hydrolysis of gelatin.  The trypsin and ficin solutions contained from 
0.1  to 1 rag. crystalline protein per ml.  This is a very high concentration of 
enzyme since 0.01 rag. trypsin will hydrolyze 6 nil. of 5 per cent gelatin practi- 
cally completely in 40 minutes at 37°C.  (Northrop and Kunitz, 1932).  Con- 
trols of boiled enzyme solutions with live tadpoles and of dead tadpoles in active 
enzyme solutions, as well as of live tadpoles in tap water were also prepared. 
Three animals were placed in 10 ml. of solution.  The animals remained alive 
and active in all the enzyme solutions for 12 to 24 hours.  After this the results 
were irregular in both the controls and in the active enzyme solutions, due pre- 
sumably to the small volume of solution which it was necessary to use owing to 
the limited quantity of enzyme available.  The dead tadpoles in the active 
enzyme solution were partly digested at the end of 24 hours. 
1  The enzyme solutions were dialyzed against  tap water at  0°C.  before use.  In 
the experiments with Arbacia  the enzyme preparation was  dissolved in sea  water 
and dialyzed against sea water. 
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Arbc~ia.--Freshly fertilized Arbacia eggs developed normally, at least as fax 
as free swimming larvae, in both trypsin and ficin solutions containing 0.1 rag. 
enzyme per ml.  In the papain solution, however, the ceils of the developing 
embryo became partly separated, so that although cell division confirmed up to 
several  hundred  cells  the cells  were  in  loose clumps  and  normal  develop- 
ment did not occur.  The enzyme appears to digest the ectoplasmic layer which 
holds the cells together during the early stages of development, without prevent- 
ing cell division.  The appearance is very similar  to that described by Harvey 
(1940) for cells which had been separated by shaking,  followed by treatment 
with hypertonic sea water. 
Development was normal in boiled solutions of papain so that it is probable 
that the enzyme itself is responsible for this effect.  The papain preparation, 
however, was a  "salt cake" prepared by concentrating  the sap of the papain 
tree and the results therefore may be due to some other heat-labile substance 
present and not to the enzyme, papain. 
The writer is indebted to Dr. A. Walti for the crystalline ficin, and to Dr. A- 
K. Balls for the papain preparation. 
SUMMARY 
Living tadpoles and Arbacia eggs are not digested by ficin or papain although 
1he dead organisms are. 
Arbacia  eggs develop in papain  solutions but the cells become separated. 
Development is normal in ficin and trypsin solutions. 
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